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A measure of dispersion may be defined as statistics signifying the extent of the sacredness of the 
item around a measure of central tendency. A measure of Dispersion may be expressed in an absolute form 
or in relative form. 

Following are the different measure of dispersion : 

(I) Range 

(II) Quartile Deviation 

(III) Mean Deviation or Average Deviation (MD or AD) 

(IV) Standard Deviation (SD) 

(V) Variance 

(VI) Co-efficient Variance (CV) 

(I) Range 

Range (R) is the difference between the Highest (H) and the Lowest value (L) in a distribution. 
Thus, 

R = H-L 

Higher value of Range implies higher dispersion and vice-versa. 

It is the simplest possible measure of dispersion, but it is not a good measure of 
dispersion as it only considers the largest and smallest values of the series and ignores rest all. 
Also range is an absolute measure of dispersion, so it cannot be used for comparison. For the 
purpose of comparison, coefficient of range is used. 


Coefficient of Range =- 

_ H + L 

Example : Monthly wages of workers of a factory are stated below. Find out the range 
and coefficient of range. 


Wages ft) 

50 

60 

80 

90 

200 

225 

250 

300 

340 

360 

400 

415 

425 

450 

500 


Solution : 


Range (R) = H - L 
Here, H = 500, L = 50 
Thus, R = 500 - 50 = 450 
Coefficient of Range (CR) 

_H-L_ 500-50 _ 450 
“H + L“ 500 + 50 “550 

Range - 450 

Coefficient of Range = 0.82 
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Example : Calculate range and coefficient of range of the following series. 


Size 

10 

11 

12 

13 

14 

15 

16 

18 

Frequency 

1 

13 

24 

14 

15 

13 

16 

20 


Solution : 

Here, H = 18, L = 10 

Range (R) = H- L = 18-10 = 8 
Coefficient of Range (CR) 

_ H-L _ 18-10 _ 8 _ Q29 
H + L 18 + 10 28 

Range = 8 

Coefficient of Range = 0.29 

(II) Quartile Deviation 

If the statistical series is divided into four equal parts, the end value of each part is called a quartile. 
The first quartile or Q 2 is also known as lower quartile. The second quartile or Q 2 is same as Median of 
the series. The third quartile or Q 3 is also called upper quartile. 

Calculation of Q 1 and Q 3 

(a) Individual and Discrete Series : For the individual and discrete series, Q a and Q 3 are 
determined using the following formulae. 



(b) Frequency Distribution Series : In frequency distribution series, the class interval of 
Q x and Q 3 are first identified as under. 
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Example : From the following data, calculate Q 1 and Q 3 


S. No. 

21 

15 

40 

30 

26 

45 

50 

54 

60 

65 

70 


Solution : The data is first arranged in ascending order. 



Q 3 = Size of 


N + l 


th item 


- Size of 


11 + 1 


th item 




v 4 

= Size of 3rd item = 26 


Q 3 = Size of 3 


N + l 


th item 


= Size of 3 


11 + 1 




v 4 

= Size of 9th item = 60 


th item 


Example : Calculate the values of Q a and Q 3 from the following data. 


Wages 

0-10 

10-20 

20-30 

30-40 

40-50 

Numbers of Workers 

22 

38 

46 

35 

19 


Solution : Calculation of Q 3 and Q 3 


Wages 

t> 

Frequency 

(f) 

Cumulative 

Frequency 

0-10 

22 

22 

10-20 

38 

60 

20-30 

46 

106 

30-40 

35 

141 

40-50 

19 

160 


N = 160 
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Q 1 = Size of 




th item = Size of 


^160 3 


th item 


v ** y 


V 4 y 

= Size of 40th item. 

Q 1 lies in 60th cumulative frequency. The class interval corresponding to this cumulative 
frequency is 10-20. 

-c.f. 

Thus Qt = L +—-x i 

1 1 f 


160 


-22 


= 10 + - 


38 


-xlO 


40-22 

= 10+ xlO 

38 

18 

= 10 + —XlO 
38 


= 10 + 4.74 = 14.74 

Q, = Size of 3 ~r 

3 14 

- Size of 120th item 


th item = Size of 3 


^ 160 ^ 


th item 


v ^ z 


Q 3 lies in 141th cumulative frequency. The class interval corresponding to this cumulative 


frequency is 30 - 40. 


Thus, Q 3 = Ij + - 




v ^ z 


-c.f. 


-xi 


= 30 + - 


^ 160 ^ 


V * 7 


-106 


35 


-xlO 


, 120-106 in 

— 30 h -xiO 

35 

14 

= 30 + —xlO 
35 


- 30 + 4 = 34 


Inter Quartile Range 

The difference between third quartile Q 3 and first quartile Q 1 of a series is called Inter Quartile 

Range. 

Inter Quartile Range = Q 3 -Qi 
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Quartile Deviation 

It is the half of inter quartile range. It is also called semi-inter quartile range. 


Quartile Deviation 


Q3-Q1 

2 


Coefficient of Quartile Deviation 

It can be calculated by using the following formula. 

Coefficient of QD = ——-^- 
_ Q3+Q1 

Example : Find out quartile deviation of the following series. 


Age (Years) 

0-20 

20-40 

40-60 

60-80 

80-100 

Number of Persons 

4 

10 

15 

20 

11 


Solution : 


Age 

(Years) 

Number of Persons 

(0 

Cumulative Frequency 

0-20 

4 

4 

20-40 

10 

14 

40-60 

15 

29 

60-80 

20 

49 

80-100 

11 

60 


Q 1 = Size of 


'N" 

th item - 

Size of 

( 60^ 

c 4 , 



v 4 V 


th item 


= Size of 15th item 

15th item lies in group 40-60 and falls within 29th cumulative frequency of the series. 


Ql - 1 ! + 


c.f. 


V * 


f 


-xi 


Here, I , = Lower limit of the class interval 
N = Sum total of the frequencies 

c.f. = Cumulative frequency of the class preceding the first quartile class 
f = Frequency of the quartile class 
i = Class interval 

—-14 

Thus, Q, = 40 + -4-x 20 

1 15 

, n 15-14 

= 40 +-x20 

15 


= 40 + —x20 
15 

= 40 + 1.33 = 41.33 
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Likewise, 


Qa 


= Size of 3 


'nP 


th item 


= Size of 3 


^6CP 


th item 


v * 

= Size of 45th item 

45th item falls within 49th cumulative frequency of the series. 
Thus, 


Q 3 -l 1 +- 


6nP 


V + 7 


— c.f. 


-xi 


Q 3 — 60 + - 


^60^ 


V * J 


-29 


20 


-x 20 


45-29 _ n 

= 60-1-x20 

20 


1 

= 60 + —x20 
20 

- 60 + 16 = 76 

Having known the values of Q 3 and Q 3 , quartile deviation (Q D ) is found as. 


Qd = 


Qa-Qi 


76-41.33 


34.67 


= 17.34 


And, Coefficient of 
Q3-Q1 


Qn = 


Q 3 +Qi 


76-41.33 
76 + 41.33 


34.67 

117.33 


0.30 


Thus, Q d - 17.34 

and Coefficient of Q D = 0.30 
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(III) Mean Deviation 

It is the arithmetic average of the deviations of all the values taken from some average value (mean, 
median or mode) of the series, ignoring signs (+ or -) of the deviations. Calculation of mean deviation 
involves the following steps : 


(A) Find out the mean, median or mode of the series from which mean 
deviation has to be calculated. 

(B) Calculate the deviations of different values from the central value 
(mean, median or mode). Take the modulus or the positive value of 
these deviations. 

(C) Add all the modulus values of the deviations calculated in previous 
step. 

(D) Mean deviation is calculated by dividing the sum of the deviations by 
the number of values. 


Formula : Individual Series 

If deviation are taken from median, the following formula is used. 


MD n 

I|X-M 

N 

1 V 

or 2^ 

dm 

N 


And, if deviation are taken from arithmetic average of the series, then 



Coefficient of Mean Deviation 

It can be calculated by dividing the mean deviation of the series by the central tendency 
of the series. 



Coefficient ofMD from Mean = 

X 


Coefficient of MD from Median 


MD 


M 


M 


Coefficient of MD from Mode 


MD , 


Mean Deviation 
Arithmetic Mean 
Mean Deviation 
Mean 

Mean Deviation 
Mode 
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For Discrete Series/Continuous Series 

Following steps may be noted in the calculation of mean deviation for the discrete 

series: 


(1) Find out central tendency of the series (mean or median) from which 
deviation are to be taken. 

(2) Deviations of different items in the series are taken from central 
tendency, and signs (+) or (-) of the deviations are ignored. It is 
expressedas(\dx\) or (I dm I ). 

(3) Each deviation value is multiplied by the frequency facing it, and the 
sum of these multiples is obtained. This is expressed as If\ d I. 

(4) If I d I is divided by the sum total of frequencies, that islfor N. The 
resultant value would be mean deviation. 


Thus, 


MD = 


If 


dm 


N 


Here 'dm' indicates that deviation are taken from median (M) of the series. 

Example : The data below gives wages of workers in a factory. Find out mean deviation 
and its coefficient. 


S. No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Wages 

40 

42 

45 

47 

50 

51 

54 

55 

57 


Solution : 


Calculation of Mean Deviation and 
Coefficent of Mean Deviation using 
Median 

Calculation of Mean Deviation and 
Coefficent of Mean Deviation using 
Arithmetic Mean 

S. No. 

Wages 

09 

Deviation from 

Median 

| dm | - | X - M | 
M = 50 

S. No. 

Wages 

09 

Deviation from 

Arithmatic mean 
| dx | = | X - X | 

X = 49 

1 

40 

10 

1 

40 


9 

2 

42 

8 

2 

42 


7 

3 

45 

5 

3 

45 


4 

4 

47 

3 

4 

47 


2 

5 

50 (M) 

0 

5 

50 


1 

6 

51 

1 

6 

51 


2 

7 

54 

4 

7 

54 


5 

8 

55 

5 

8 

55 


6 

9 

57 

7 

9 

57 


8 

N = 9 


^ dm = 43 

N = 9 

^X= 441 

Z 

dx - 44 
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Example : Find out mean deviation and coefficient of mean deviation, using arithmetic 
mean from the following data. 


Profit (t) 

0-10 

10-20 

20-30 

30-40 

40-50 

Shops (Number) 

5 

10 

15 

20 

25 


Solution : 


Profit 

f> 

Mid¬ 

value 

(m) 

Frequency 

(f) 

Multiple of 
Mid-value 

Deviation from 

Mean 

Multiple of 
Deviation and the 



and 

Frequency 

(fm) 

dx | = 

X = £ 

m - x 

51.66 

Correspond] 

(f|dx|) 

Frequem 

ng to 

:y 

0-10 

10-20 

20-30 

30-40 

40-50 

5 

15 

25 

35 

45 


5 

10 

15 

20 

25 

25 

150 

375 

700 

1,125 

26.66 

16.66 

6.66 

3.34 

13.34 

133.3 

166.6 

99.9 

66.8 

333.5 





If =75 

Zfm = 2,375 

Z dx 

= 66.66 

Zf 

dx = 80C 

.10 


x - £ fm 

TT 


2 375 

— = 31.67 
75 


Mean Deviation from Arithmetic Mean 


MD 

x 


Z f l dx l 

If 


800.10 

75 


10.67 
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Coefficient of Mean Deviation 


MD- 

x 

X 


10.67 

31.67 


0.34 


Mean Deviation = 10.67, Coefficient of Mean Deviation = 0.34 

(IV) Standard Deviation 

It is the most satisfactory method of measuring dispersion. Standard Deviation is the square root 
of the arithmetic mean of the squares of deviations of the items from their mean value. It is also known 
as 'Root Mean Square Deviation'. It measures the absolute variability of a distribution; the 
higher the dispersion or variability, the greater is the standard deviation and greater will be 
the magnitude of the deviation of the value from their mean. 

Calculation of Standard Deviation 
(a) Individual Series 


Direct Method : This method is useful when mean value is a whole number. The standard 
deviation can be calculated as : 



Example : Following are the marks obtained by 10 students of a class. Calculate standard 
deviation and coefficient of standard deviation. 


Marks 

12 

8 

17 

13 

15 

9 

18 

11 

6 

1 


Solution : Calculation of Standard Deviation Using Direct Method 


S. No. 

Marks 

(X) 

Deviaton 
(X = X-X) 

X = 11 

Square of Deviation 
X 2 (= X -X) 2 

1 

12 

12 - 11 = 1 

1 

2 

8 

8 - 11 = - 3 

9 

3 

17 

17-11 = 6 

36 

4 

13 

13 -11 = 2 

4 

5 

15 

15 -11 = 4 

16 

6 

9 

9 - 11 = - 2 

4 

7 

18 

i— 1 

00 

1 

I— 1 

M 

II 

49 

8 

11 

11 -11 = 0 

0 

9 

6 

6 - 11 = - 5 

25 

10 

1 

1 - 11 - - 10 

100 

N = 10 

EX = 110 

EX - 0 

EX 2 - 244 
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EX 

~ hT 

110 

To~" 


11 



244 

V^o" 


= V244 = 4.94 


Coefficient of SD 


a _ 4.94 

x ~~\T 


0.45 


SD - 4.94 marks, 

Coefficient of SD = 0.45. 

Short-Cut Method : When values are large or if the mean is not a whole number standard 
deviation can be calculated by taking an assumed mean (A) and using the following formula: 

EdX 2 (EdXY 
N 

Example : Find out standard deviation, given the following data. 

8, 10, 12, 14, 16, 18, 20, 22, 24, 26 

Solution : 


S. No. 

Size 

(X) 

Deviation from 
Assumed Average 
(dX = X - A) 

A= 20 

Square of Deviation 
(dX 2 ) 

1 

8 

8-20= -12 

144 

2 

10 

10-20= -10 

100 

3 

12 

12-20= -8 

64 

4 

14 

14-20= -6 

36 

5 

16 

16-20= -4 

16 

6 

18 

18-20= -2 

4 

7 

20 (A) 

20 - 20 = 0 

0 

8 

22 

22 - 20 = 2 

4 

9 

24 

24 - 20 = + 4 

16 

10 

26 

26 - 20 = + 6 

36 

N = 10 


EdX = - 30 

EdX 2 = 420 
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CT = 


ZdX 2 

f£dX3 

\ N 

l N J 


420 


f 


-30 
v 10 y 

2 


V io 

= V 42 -(- 3 f 

= V33 = 5.74 

Standard Deviation = 5.74. 


Step Deviation Method : When the deviation from assumed mean can be divided by 
some common factor, standard deviation can be calculated as: 



Example : Find out standard deviation of the monthly income of 5 persons, as stated 


below. 


S. No. of Persons 

Monthly Income (in^j 

1 

500 

2 

700 

3 

1,000 

4 

1,500 

5 

1,300 


Solution : 


cr = 


Is dX' 2 

(Z dX'3 

J N 

l N J 


xC 


1 68 


J 5 

I5j 


xlOO 

= yjl?h6 x 100 = 368.78 


S. No. 

Monthly 

Income 

Deviation from 
Assumed Average 
(dX = X - A) 

A = 1,000 


dX'= — 
C 


dX' 2 

c = 100 

1 

500 

-500 

-5 

25 

2 

700 

-300 

-3 

9 

3 

1000 (A) 

0 

0 

0 

4 

1,500 

+ 500 

+ 5 

25 

5 

1,300 

+ 300 

+ 3 

9 

N = 5 



ZdX' = 0 

ZdX' 2 - 68 
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(b) Discrete Series 

Direct Method : 



Example : Find out standard deviation of the following data, using direct method. 


Size 

4 

6 

8 

10 

12 

14 

16 

Frequency 

1 

2 

3 

5 

3 

2 

1 


Solution : 


Size (X) 

Frequency 

(f) 

Multiple of Size 
and Frequency 
(fX) 

Deviation 

from Mean 

Square of 
Deviation 

fX 2 


(X = X - X) 

X = 10 

(X 2 ) 




4 

1 

4 

-6 

36 

36 

6 

2 

12 

-4 

16 

32 

8 

3 

24 

-2 

4 

12 

10 

5 

50 

0 

0 

0 

12 

3 

36 

+ 2 

4 

12 

14 

2 

28 

+ 4 

16 

32 

16 

1 

16 

+ 6 

36 

36 


N = 17 

EfX = 170 



EfX 2 = 160 


N 


170 

77 


= 10 


a = < 


ZfX 2 
' N 


— \2 


jsf(x-x) 
7 


160 

17 


= VUl = 3.07 


Standard Deviation (a) = 3.07. 


Short-cut Method : 
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Example : Find out standard deviation of the following data. 


Size 

1 

2 

3 

4 

5 

6 

7 

8 

Frequency 

5 

10 

15 

20 

15 

10 

10 

15 


Solution : Calculation of Standard Deviation (0 in Discrete Series (Short-cut method) 


Size 

(X) 

Frequency 

(f) 

Deviation from 
Assumed Average 
(dX = X - A) 

A = 5 

Square of 
Deviation 

(dX 2 ) 

Multiple of 
Deviation and the 
Corresponding 
Frequency (fdX) 

fdX 2 

1 

5 

-4 

16 

-20 

80 

2 

10 

-3 

9 

-30 

90 

3 

15 

-2 

4 

-30 

60 

4 

20 

-1 

1 

-20 

20 

5 

15 

0 

0 

0 

0 

6 

10 

1 

1 

10 

10 

7 

10 

2 

4 

20 

40 

8 

15 

3 

9 

45 

135 


Ef= 100 



EfdX = - 25 

EfdX 2 = 435 


< 7 = , 


<7 = 



jlfdx 2 6Sfdx^ 

2 1435 (- 25 V 

V N l N J 

“ V100 [lOoJ 

435 f-O 

2 

435 1 


'100 


v ^ y 


100 16 


=V429 = 2.07 

Standard Deviation (a) = 2.07. 


(c) Continuous Series 
Direct Method : 



-J 5 * 7 

V N 

or 

a imx-xy- 
V N 


Example : Given the following series, calculate standard deviation by direct method. 


Size 

0-2 

2-4 

4-6 

6-8 

8-10 

10-12 

Frequency 

2 

4 

6 

4 

2 

6 
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Solution : 


Size 

(X) 

Mid- 

Value 

(m) 

Frequency 

(f) 

Multiple of 
Mid-value 

and 

Frequency 

(fm) 

Deviation from 

Mean value 

Square 

Deviatio 

n 

(X) 2 

fX 2 


(X = m - X) 

X = 6.5 





0-2 

1 

2 

2 


-5.5 


30.25 

60.5 

2-4 

3 

4 

12 


-3.5 


12.25 

49 

4-6 

5 

6 

30 


-1.5 


2.25 

13.5 

6-8 

7 

4 

28 


+ 0.5 


0.25 

1.00 

8-10 

9 

2 

18 


+ 2.5 


6.25 

12.5 

10-12 

11 

6 

66 


+ 4.5 


20.25 

121.5 



N = 24 

Xfm = 156 



XfX 2 - 258 


N 


156 

24 


= 6.5 


a = 


i 


XfX 2 


N 


258 


V 24 

= VlO.75 = 3.28 


Short-cut Method : 


SD or a = 


jxfdX 2 

6XfdX3 

1 N 

l N J 


Example : Using short-cut method, calculate standard deviation of the following series. 


Size 

0-2 

2-4 

4-6 

6-8 

8-10 

10-12 

Frequency 

2 

4 

6 

4 

2 

6 


Contact Us : Website : www.edmde.com | Email : support@edmde.com | Call Us : 7665435300 


53 











































Eduncte.com 


Commerce (Business Statistics and Research Methods) 


Solution : 


Size 

(X) 

Mid- 

Value 

(m) 

Frequency 

(f) 

Deviation 

from 

Assumed 
Average 
(dX = m - A) 
A = 5 

Square of 
Deviation 

(dX 2 ) 

Multiple of 
Deviation and 

the 

Corresponding 

Frequency 

(fdX) 

fdX 2 

0-2 

1 

2 

-4 

16 

-8 

32 

2-4 

3 

4 

-2 

4 

-8 

16 

4-6 

5 

6 

0 

0 

0 

0 

6-8 

7 

4 

+ 2 

4 

+ 8 

16 

8-10 

9 

2 

+ 4 

16 

+ 8 

32 

10-12 

11 

6 

+ 6 

36 

+ 36 

216 



N = 24 



ZfdX = 36 

ZfdX 2 = 312 


a = 


IzfdX 2 

1 EfdXl 

2 312 

v£> 1 

CO 

\ N 

l N J 

]j 24 

124 J 


= V 13-2.25 = VlO.75 = 3.28 


Step-deviation Method : 




a = 

1 

/sfdX 12 

fSfdX'l 

2 

xC 

N 

l N J 


Example : Using step - deviation method, calculate standard deviation of the following 


series. 


Marks 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

Numbers of Students 

5 

10 

20 

40 

30 

20 

10 

4 


Solution : 


Marks 

(x) 

Mid¬ 

value 

(m) 

Frequency 

(0 

Deviation 

from 

Assumed 
Average 
(dx = m - A) 
A = 35 

d*'=^ 

c 

C = 10 

fdx' 

fdx' 2 

0-10 

5 

5 

-30 

-3 

-15 

45 

10-20 

15 

10 

-20 

-2 

-20 

40 

20-30 

25 

20 

-10 

-1 

-20 

20 

30-40 

35 (A) 

40 

0 

0 

0 

0 

40-50 

45 

30 

+ 10 

+ 1 

+ 30 

30 

50-60 

55 

20 

+ 20 

+ 2 

+ 40 

80 

60-70 

65 

10 

+ 30 

+ 3 

+ 30 

90 

70-80 

75 

4 

+ 40 

+ 4 

+ 16 

64 



N = 139 



Efdx' = 61 

Efdx' 2 = 369 
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CT = 


Xfdx' 2 

(Xidx'3 

J N 

l N J 


xC 


CT = 


369 

6 61 3 

\ 139 

U39j 


xlO 


= a/ 2.655 - 0.193 x 10 

= Vl462x 10 = 15.69 
Standard Deviation (ct) = 15.69. 


Combined Standard Deviation 

Just like mean it is possible to calculate the combined standard deviation of two or more 
groups. It can be calculated as follows: 



The above formula can be extended to calculate the standard deviation of three or more 
groups. For example, combined standard deviation of three groups is given by. 



Example : Two sample of size 100 and 150 respectively have means 50 and 60 and 
standard deviation 5 and 6. Find the mean and standard deviation of the combined sample of 
size 250. 

Solution : 

Given N x = 100, X 1 = 50, o 1 = 5 

N, = 150, X, = 60, <x, = 6 


Now, X 12 


N 1 X 1 +N 2 X 2 

n,+n 2 
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_ 100x50 + 150x60 _ 5,000+9,000 
~ 100 + 150 “ 250 

14,000 

=-= 56 

250 

d 1 = Xj-X,, = 50 - 56 = - 6 
d 2 = X 2 -X 12 = 60 - 56 - + 4 


a !2 


Njdj 2 +N 2 a 2 2 +N 1 d 1 2 +N 2 d 2 2 


N a +N 2 



Hence, the Combined Mean = 56 and the Combined Standard Deviation = 7.46. 

Coefficient of Standard Deviation 

It is a relative measure of the dispersion of series. It is used whenever variation in 
different series has to be compared. It can be calculated as follows : 


Coefficient of Standard Deviation = ■=■ 

_X_ 

(v) Variance 

It is another measure of dispersion. It is the square of standard deviation. 

Variance = (SD) 2 = a 2 

(vi) Co-efficient Variance (CV) 

To compare the variability between two or more series, coefficient of variation is used. It is a relative 
measure of dispersion. It was invented and used by Karl Pearson in 1895 for the first time. As such, it 
is known as Karl Pearson's coefficient of variation. "Coefficient of variation is the percentage 
variation in the mean, the standard deviation being treated as the total variation in the mean." 
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In other words, coefficient of variation is 100 times, the coefficient of standard deviation. This 
measure of dispersion is used to compare the variability, homogeneity, stability and consistency 
between two or more distributions. The following formula is used: 


Coefficient of Variation = — x 100 

X 


or 


Coefficient of Variation = Coefficient of Standard Deviationx 100 


Example : Batsmen X and Y score following runs in different innings they played in the 
test series. Which of the two is a better scorer? Who is more consistent ? 


X 

12 

115 

6 

73 

7 

19 

119 

36 

84 

29 

Y 

47 

12 

76 

42 

4 

51 

37 

48 

13 

0 


Solution : In order to determine which of the two is a better scorer, we should compare 
average runs scored by two batsmen in different innings. And, in order to determine consistency 
of batting we should compare CV of the runs scored by the batsmen in different series. 

Estimation of Mean and CV 


Batsman-X 

Batsman-Y 

X 

IX 

I 

X 

II 

X 

X 2 

Y 

\>* 

1 

>* 

ii 

Y 2 


X = 50 



Y = 33 


12 

-38 

1,444 

47 

+ 14 

196 

115 

+ 65 

4,225 

12 

-21 

441 

6 

-44 

1,936 

76 

+ 43 

1,849 

73 

+ 23 

529 

42 

+ 9 

81 

7 

-43 

1,849 

4 

-29 

841 

19 

-31 

961 

51 

+ 18 

324 

119 

+ 69 

4,761 

37 

+ 4 

16 

36 

-14 

196 

48 

+ 15 

225 

84 

+ 34 

1,156 

13 

-20 

400 

29 

-21 

441 

0 

-33 

1,089 

XX =500 


XX 2 = 17,498 

XY =330 


XX 2 = 5462 


- v x 500 

Batsman X : X = —— = = 50 

N 10 


XX 2 _ /l7,498 
~N~~\ 10 


= VC 74 9.8 = 41.83 

and CV = ^xl00 = ^xl00 - 83.66 
x X 50 
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- yy 330 

Batsman Y : Y = — = —= 33 
N 10 


V _ M62 


N 


10 


= V546.2 = 23.37 


and CV = 5x100 = ^x100 =70.82 
Y Y 33 


Since average score of X is more than that of Y, we conclude that X is a better batsman. 
But batting of X shows greater CV than Y. Hence, Y is relatively more consistent in batting than 
X. 


IV. Geometric Mean 

When we are concerned with the problems pertaining to percentage rates of change over 
time, neither the mean, median nor mode is the appropriate average to use. To solve such 
problems we use geometric mean. 



Geometric mean is defined as the nth root of the product ofn observations of a 
given data. 

G.M. = yjX 1 xX, xX 3 ...*X n 

To simplify the calculations logarithms are used. Geometric mean is 
calculated as follows: 

LogGM = l ° gXl + l0§X2 + "" + l ° gXn ~ ^ l ° gX 


N 


N 


G.M. = antilog 




v. N , 


Calculation of Geometric Mean 

In ungrouped data, geometric mean is calculated with the help of the following formula: 


G.M. = A.L. 


ElogX 

N 


In grouped data, for calculating geometric mean first we will find the midpoints and 
then apply the following formula : 


G.M. = A.L. 


St log X 

v N , 


where X = midpoint. 
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Applications of Geometric Mean 

(i) Geometric mean is used to find the average per cent increase in sales, 
production, population or other economic or business data. 

(ii) Geometric mean is considered to be the best average in the 
construction of index number. 

(iii) It is an average which is most suitable when large weights have to be 
given to small values of observation and small weights to large values 
of observation. 


Example : The annual rates of growth of output of a factory in 5 years are 5.0, 7.5, 2.5, 
5.0 and 10.0 respectively. What is the compound rate of growth of output per annum for the 
period ? 

Solution : Calculating Compound Rate of Growth 


Annual Rate of 

Growth 

Output Relatives at The 
End of The Year 

logX 

5.0 

105.0 

2.0212 

7.5 

107.5 

2.0314 

2.5 

102.5 

2.0107 

5.0 

105.0 

2.0212 

10.0 

110.0 

2.0414 


Z log X = 10.1259 


G.M. = A.L. 


ElogX 

N 


- A.L. 


10.1259 


= A.L. 2.0252 = 105.9. 

The compound rate of growth of output per annum for the period is 


= 105.9 - 100 = 5.9%. 

V. Harmonic Mean 

Harmonic Mean is the reciprocal of the numbers averaged. It is defined as the reciprocal of the 
arithmetic mean of the reciprocal of the individual observations. 
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Example : 

(i) Calculate harmonic mean of number 10, 20, 25, 40, 50. 

(ii) Calculate harmonic mean from the following frequency distribution : 


X 

0-10 

10-20 

20-30 

30-40 

40-50 

f 

8 

15 

20 

4 

3 


Solution : 

(i) Calculation of Harmonic Mean 


X 

yx 

10 

0.100 

20 

0.050 

25 

0.040 

40 

0.025 

50 

0.020 


Sl/X = 0.235 


H.M. = 


N 




vXy 


0.235 


= 21.28 


(ii) 


Calculation of Harmonic Mean 


Variable 

X 

f 

f x yx 

0-10 

5 

8 

1.600 

10-20 

15 

15 

1.000 

20-30 

25 

20 

0.800 

30-40 

35 

4 

0.114 

40-50 

45 

3 

0.067 



N = 50 


t^ 

X 

II 

pj 

Ul 

00 

h-1 



H.M. = ■ 


N 


( 

fx- 

l X 


\ 


50 

3.581 


= 13.96 


Contact Us : Website : www.eduncle.com | Email : support@eduncle.com | Call Us : 7665435300 


































































